Tryptophan and serotonin levels in duodenum mucosa and blood serum of rats under progesterone long-term administration have been determined. The studies show that tryptophan and the serotonin content increase in rats under progesterone longterm administration compared with control group of rats. Obtained data give evidence that biosynthetic pathway of serotonin, particularly, content of serotonin, is involved in the obesity development induced by progesterone long-term administration.
hypotheses, we investigated the effect of progesterone long-term administration of rats on peripheral serotonin and tryptophan levels.
Materials and methods. White rats weighing 145-155 g were used in this study. The experiments met the basic requirements concerning the care and use of laboratory animals according to both the European convention for the protection of vertebrate animals used for experimental and other scientific purposes (Strasbourg, 1986) and ethical standards being in accordance with the legislation of Ukraine.
For experimental obesity to be developed the progesterone oil solution was administered subcutaneously (10 mg/kg body weight, treated daily for 28 days) following a procedure described in [12] . Rats belonged to the control group were injected with the oil used for the progesterone administration. All the animals were divided into two groups: 1 -normal control group; 2 -progesteroneinduced obese group. To confirm the development of obesity, we have determined the body mass index and Li index. To determine the tryptophan and serotonin levels blood serum and duodenum were taken 28 days after the progesterone injection.
Both the tryptophan and the serotonin content were analyzed using ion exchange chromatographic method (KM-sepharose). The fluorescence of both the tryptophan and the serotonin eluate was measured at an excitation wavelength of 359 nm and 295 nm respectively and a fluorescence wavelength of 485 and 550 nm respectively using shimadzu spectrofluorophotometer (RF-1501) [13] [14] [15] .
Statistical analysis of data was carried out by the software package 'Statistica 7.0'. For the analysis of data distribution type, Shapiro-Wilks criterion was used. As the data were normally distributed, we used Student's t test for independent samples. Mean values (M) and standard deviations (SD) were calculated. Significant difference was considered at p ≤ 0.05.
Results and discussion. We determined tryptophan and serotonin levels in duodenal mucosa of the rats under progesterone long-term administration. It has been established that the tryptophan level in the experimental group was 2.1 times greater than that of the control group (Fig. 1, A) . Serotonin was observed to increase by a factor of 1.5 in the experimental group as compared to the control group in studying serotonin content in duodenal mucosa of rats under progesterone long-term administration (Fig. 1, B) . Increase in serotonin level could be due to the impaired function of enterochromaffin cells of the gastrointestinal tract and releasing serotonin in response to a food intake. Serotonin released by enterochromaffin cells can stimulate 5-HT3 receptors of the chemoreceptor trigger zone which produce impulses being transmitted to the vomiting center to initiate vomiting.
In blood almost whole pool of serotonin is located in storage vesicles of platelets and released under the influence of various stimuli, such as ADP, thrombin, collagen, and even serotonin. Serotonin removal from the circulatory system is caused by its inactivation in the liver or endocytosis in platelets and lung vascular endothelial cells.
The next stage of our work was to investigate the tryptophan and serotonin levels in serum. Tryptophan and serotonin levels have increased in 1.5 and 4.1 times respectively in rats under progesterone long-term administration compared with control group of rats (Fig. 2). A B Tryptophan that located in the extracellular matrix is transported to serotonergic neurons by means of the nonspecific membrane transporter, which is assumed to be involved in transport of a number of amino acids such as valine, leucine, and isoleucine. Therefore, the possible cause of the rise in tryptophan level in rat serum is a competition between tryptophan and other metabolites for ways of crossing the blood-brain barrier. An establishment of the serotonin increase could be accounted for a malfunction of the vascular and platelet phases of hemostasis since the platelets uptake a substantial portion of serotonin.
The results of this study have shown statistically significant changes in the tryptophan and serotonin levels in duodenal mucosa and serum of the rats under progesterone long-term administration. The findings indicate that biosynthetic pathway of serotonin is involved in the process of the obesity development. Taking into account this fact it would be promising to further investigate serotonin system functioning in the periphery and the CNS of rats under progesterone long-term administration.
